166           XVI. REVERSIBLE THERMOELECTRIC PHENOMENA.
At the temperature T0 a current can flow through the circuit freely in either direction, and there being no electromotive force, no energy is absorbed or given out to the current. The chemical changes occurring in the cell will depend on the magnitude and direction of the current but the energy involved in them will be wholly transformed in the form of heating.
When the temperature exceeds T0 the current tends to flow in the opposite direction, its flow being accompanied by dissociation of the compounds formed in the previous case. The process of combination can then only be continued by inserting an external electromotive force in the direction hitherto regarded as positive and thus supplying external electrical energy.
These conclusions which are verified by experiment, are not dependent on the particular form of equation (294).
Taking the perfectly general thermodynamic formula (290) we may write it in the form
TQ
(295)                      E^TJ^dT.
T
Here TQ will be the temperature of transformation, and will possess all the properties above stated.
163. Effect of changes of volume or pressure. In such cases as that of a gas battery where expansion takes place under external pressure, an additional variable must be taken into account namely the volume F or the pressure p. The equations give
and taking the thermodynamic potentials
%r=U-TS,    %P=U ......... TS+pV
we obtain in the usual way
d$r = ~ SdT—Ede-pdV,
<$$p „ _. SdT - Ede = rap.
The conditions for a perfect differential now give rise to six reciprocal relations between the differential relations; of these the only ones which have not been already discussed in §§ 112 — 114, are
dE\    -d*>               dE                 d
_
The last relation shows that the electromotive force increases or decreases with the pressure according as the volume decreases or increases when a current flows throuerh the batterv.re A is not zero, E and 1 will be functions of I alone, so long as the battery is continuously working. In this case equation (290) gives on integration
